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IMAGING LENS POSITION CONTROL DEVICE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

(0001) The present invention relates to controlling the focus lens position of a camera or a digital camera 
etc. 

Description of the Related Art 
[0002] Conventionally, as for a function of automatically focusing on a subject in photographing by a 
camera, what we call an autofocus function of a camera, various technologies has been disclosed. A contrast 
detection system is a one of the technologies, wherein 'high-contrast state' is regarded as 'in-focus state'. 
[0003] A concrete example of this method is as follows. First of all, specifically, differentiation of a 
luminance value is focused on as information indicating contrast among image signals extracted from an image 
sensor such as a CCD. In cases where a focus lens (Hereinafter, a lens for focusing is called a focus lens.) is in a 
predetermined position, all luminance values in an imaging region are differentiated, a sum of these differentials 
of luminance values is further computed, then, a curve expressing a correspondence between this sum of the 
differentials of luminance values and focus lens positions (Hereinafter, a focus lens position of in-focus is called 
a focus lens position.) corresponding thereto is generated, and an in-focus position is detected from the 
maximum value of this curve. The reason why this is necessary is because, in general, cases in which an image 
is of out-of-focus, a sum of derivative values of luminance values in an entire screen decreases, and in case of 
in-focus, a sum of derivative values of luminance values in an entire screen increases. 

[0004] Actually, for example, this curve is acquired in the following manner. The luminance values are 
sampled by rotating a focus lens gradually, further, a sum of differentials of luminance values is computed in 
real time from the luminance values sampled with respect to each focus lens position, and by repeating this 
operation with respect to each focus lens position, a curve, in which focus lens positions and sums of 
differentials of luminance values are plotted, is acquired. The maximum point (Hereinafter, referred to as a peak 
point.) is considered as a focus lens position of in-focus. 

[0005] However, there is a deficiency in this technology. Therefore, it is possible that some peaks exist in 
this curve. For example, in cases where a person exists in foreground, and a car exists in the background, there 
is a peak point of the person in focus and a peak point of the car in focus, therefore, there are two peak points. In 
the case of one peak point, there is no problem in focusing, however, when a plurality of peak points exists, it 
becomes difficult to focus. 

[0006] In order to solve the above deficiency, various methods have been proposed. One of them is 
disclosed in Japanese Patent Laid-Open No. H3-256017. Two regions indicating only computational regions, a 
small frame region and a large frame region, are configured in an imaging region, a sum of derivative values of 
luminance values of all of picture elements included in respective regions is computed, and curves respectively 
corresponding to the large frame region and the small frame region are acquired by a similar process to the 
above-mentioned contrast detection method. By using these two curves, it is considered that the above- 
mentioned deficiency can be solved. 

[0007] Naturally, since the above two curves are acquired from different regions, the shapes thereof are 
different. In general, there are fewer peak points in the small frame region. For this reason, it is considered that, 
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by subsidiarily using focus lens positions of in-focus, one focus lens position of in-focus can be selected from a 
plurality of focus lens positions. 

[0008] However, an image including the highest value of contrast data, therefore, an image including the 
largest sum of derivative values of luminance values is not always an image desired by a photographer. For 
example, in cases where a subject including many edge components such as a cage consisting of many bars, 
poles, or a forest exist behind the person A, even if it exists out of the depth of field, the contrast data thereof 
becomes large due to the edge components thereof, so that, in the above contrast detection method, it is possible 
that the cage etc. behind are focused on and the person A, a desired subject, is out-of- focus. The reason for this 
is that only one focus lens position of in-focus is determined by using contrast data. Thus, this is the first 
deficiency that makes it impossible to respond to various situations and the photographer's intentions such as 
cases where a photographer wants to focus on a person in the foreground as described above, or to intentionally 
take a photograph out-of- focus for the purpose of effect. 

[00091 In addition, in Japanese Patent Laid-Open No. H3-256017, one position is determined from focus 
lens positions of in-focus by using plurality of contrast detection areas (a large frame region and a small frame 
region). However, since the determination is executed without considering a distribution of high-frequency 
components (contrast components), similarly, it becomes unable to select a focus position freely on a case-by- 
case basis etc. Moreover, since a determination as to in-focus state is executed upon acquiring the highest 
contrast in the small frame region, in cases where subjects of different distances are included in the small frame 
region, it is possible that, similarly to the case where the small and large frame regions are not introduced, an 
undesired subject is focused. 

[0010] In addition, considering actual photographing, in the technology disclosed in Japanese Patent Laid- 
Open No. H3-256017, there is a second deficiency in the large frame region, in which a processing load is 
heavy, a processing load for acquiring a focus lens position of in-focus becomes heavy. Hence, from an 
empirical viewpoint, a subject to be focused should be captured in the small frame region. Therefore, although, 
in general, photographing is done by focusing on a desired subject and taking a photograph thereof, according to 
the above described method, in which focusing is performed in the large frame region, it is not clear which 
subject is to be focused, so that focusing becomes difficult. 

[0011] Moreover, if focusing on a desired subject is successful, an objective of photographing is achieved. 
Therefore, processing data of both the small and the large frame region is irrational. Since giving preference to 
focusing on the large frame region to focusing on the small frame region, and subsidiarily referring to data of 
the small frame region, focusing becomes difficult. 

[0012] Further, in cases where there is a plurality of focus lens positions of in-focus in the large frame 
region and there is no focus lens position of in-focus in the small frame region, it is impossible to determine 
which focus lens position is to be selected from a plurality of focus lens positions of in-focus in the large frame 
region. Consequently, a shooting chance is missed. 

SUMMARY OF THE INVENTION 
[0013] In order to solve the first deficiency, according to the device for controlling an imaging lens 
position of the present invention, although one focus lens position is finally determined, before the final 
determination, information relating to a distribution of high-frequency components in a plurality of focus lens 
positions as candidates is stored. After that, by selecting information having a suitable distribution from a 
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plurality of information relating to a distribution, which is stored, controlling a focus lens position for imaging is 
performed. Hence, the present invention is characterized in that a plurality of information relating to a 
distribution of high-frequency components, which are selectable, is stored with respect to each focus lens 
position of a peak focus. 

[0014] Concretely, the first device for controlling an imaging lens position, comprising: an acquirer for 
information relating to a lens position of a peak focus, which acquires information relating to a lens position of a 
peak focus, which indicates a focus lens position, in which an integration value of said high-frequency 
component in a predetermined area in said frame assumes a peak; a first storage, which stores information 
relating to a distribution of high-frequency components, which indicates a distribution of said high-frequency 
components at a focus lens position indicated by the information relating to a lens position of a peak focus, in 
which the information relating to a distribution of high-frequency components is correlated with the information 
relating to a lens position of a peak focus, which is acquired by the acquirer for information relating to a lens 
position of a peak focus; an acquirer for selection information, which acquires selection information indicating 
which information relating to a distribution of high-frequency components stored by the first storage is selected 
based on the information relating to a distribution of high-frequency components stored by the first storage; and 
a determinator for an imaging lens position, which determines an imaging lens position, a focus lens position for 
imaging, based on the information relating to a lens position of a peak focus correlated with the information 
relating to a distribution of high-frequency components and stored in the first storage, wherein the selection 
information acquired by the acquirer for selection information indicates that the information relating to a 
distribution of high-frequency components has been selected. 

[0015] In addition, in order to solve the above second deficiency, the following device for controlling an 
imaging lens position is invented, therefore, a device for controlling an imaging lens position comprising, an 
acquirer for an image signal, which acquires an image signal from a large frame region in an imaging region and 
from a small frame region, which is a portion of the large frame region, in which both the large frame region and 
the small frame region are correlated with a focus lens position, an acquirer for contrast information, which 
acquires contrast information indicating contrast of said image signal, which is correlated with said focus lens 
position, an acquirer for information relating to a lens position of a peak focus, which acquires information 
relating to a lens position of a peak focus indicating a focus lens position having a peak indicated by said 
contrast information, and a determinator for an imaging focus lens position, which determines a suitable focus 
lens position for imaging, wherein said determinator for an imaging focus lens position determines an imaging 
focus lens position if information relating to a lens position of a peak focus is acquired from said small frame 
region, based on that information relating to a lens position of a peak focus, and if information relating to a lens 
position of a peak focus is not acquired from said small frame region, based on information relating to a lens 
position of a peak focus of said large frame region. 

[0016] According to the first device for controlling an imaging lens position of the above configuration, a 
plurality of information relating to distribution of high-frequency components in a frame is stored with respect 
to each focus lens position of a peak focus, and a focus lens position is automatically or optionally selected from 
the candidates, so that it becomes possible to determine an imaging focus lens position. For example, in cases 
where a photographer sets a desired subject to the center, by using this information relating to a distribution, a 
focus lens position, in which more high-frequency components are distributed to the center, is determined as an 
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imaging focus lens position. Thus, by storing a plurality of information relating to a distribution as candidates 
with respect to each focus lens position of a peak focus and by making them selectable, it becomes possible to 
accurately focus on a desired subject even if a subject having strong edge components other than the desired 
subject exists in a frame. 

[00171 Further, according to the second device for controlling an imaging lens position, a focus lens 
position of in-focus in a small frame region is determined as an imaging focus lens position, thereby improving 
the accuracy of a focusing process. Moreover, the acquisition of focus lens positions of in-focus in both the 
small and the large frame regions makes the processing load heavy, meanwhile, according to the second device 
for controlling an imaging lens position, a focus lens position of in-focus in a small frame region is determined 
as an imaging focus lens position, thereby reducing the processing load and improving the speed of focusing. 
Furthermore, the improvement of the speed in focusing has a beneficial effect of preventing a miss of shooting 
chance etc. 

[0018] Note that a camera of the preset invention includes not only a camera for photographing a still 
picture but also general photographic devices performing focusing using a lens such as a video camera for 
movie shooting. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] The present invention will become more fully understood from the detailed description given 
hereinbelow and the accompanying drawings which are given by way of illustration only, and thus are not 
limitative of the present invention, and wherein: 

[0020] Fig. 1 is a diagram of an image of in-focus by the device for controlling an imaging lens position of 
the first embodiment and an image of in-focus by the conventional auto focus system; 

[0021] Fig. 2 is a functional block diagram of a device for controlling an imaging lens position in the first 
embodiment; 

[0022] Fig. 3 is a diagram exemplifying a flow of acquiring information relating to a focus lens position of 
a peak focus by the acquirer for information relating to a focus lens position of a peak focus of a device for 
controlling an imaging lens position in the first embodiment; 

[0023] Fig. 4 is a diagram of a CMYG signal, which is an image signal acquired by an acquirer for an 
image signal of a device for controlling an imaging lens position in the first embodiment; 

[0024] Fig. 5 is a flow chart exemplifying a processing flow of a device for controlling an imaging lens 
position in the first embodiment; 

[0025] Fig. 6 is a diagram expressing a concept of a scanner of a device for controlling an imaging lens 
position in the second embodiment; 

[0026] Fig. 7 is a diagram exemplifying information relating to an increase of integration of a device for 
controlling an imaging lens position in the second embodiment; 

[0027] Fig. 8 is a diagram expressing information relating to an amount of scanning in an image in a focus 
lens position, in which a person, a desired subject, is in-focus, in the second embodiment; 

[0028] Fig. 9 is a diagram expressing information relating to an amount of scanning in an image in a focus 
lens position, in which a house, an undesired subject, is in-focus, in the second embodiment; 
[0029] Fig. 10 is a diagram expressing a distance between a barycentric position of a high-frequency 
component and a predetermined position in the second embodiment; 
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[0030| Fig. 1 1 is a diagram exemplifying a display of an image of information relating to a distribution of 
high-frequency components stored in a first storage of a device for controlling an imaging lens position in the 
second embodiment; 

(0031) Fig. 12 is a functional block diagram of a device for controlling an imaging lens position in the 
third embodiment; 

[0032] Fig. 13 is a graph exemplifying a relationship between a high-frequency component index and a 
focus lens position of a peak focus, which are stored in a second storage of the device for controlling an imaging 
lens position in the second embodiment; 

[0033] Fig. 14 is a flow chart exemplifying a process of a device for controlling an imaging lens position in 
the third embodiment; 

[0034] Fig. 15 is a schematic diagram of a relationship between a camera comprising a device for 
controlling an imaging lens position and a subject in the fourth embodiment; 

[0035] Fig. 16 is a schematic diagram of a large frame region, a small frame region and respective contrast 
information thereof; 

[0036] Fig. 17 is a functional block diagram exemplifying a device for controlling an imaging lens position 
in the fourth embodiment; 

[0037] Fig. 18 is a schematic diagram of acquisition of contrast information from an image signal; 
[0038] Fig. 19 is a schematic diagram of a correlation between contrast information and a focus lens 
position in an acquirer for contrast information of a device for controlling an imaging lens position in the fourth 
embodiment; 

[0039] Fig. 20 is a functional block diagram exemplifying a device for controlling an imaging lens position 
in the fifth embodiment, which inputs a luminance signal; 

[0040] Fig. 21 is a functional block diagram exemplifying a device for controlling an imaging lens position 
in the sixth embodiment, which inputs a RGB signal; 

[0041] Fig. 22 is a functional block diagram exemplifying a device for controlling an imaging lens position 
in the sixth embodiment, which inputs a CMYG signal; 

[0042] Fig. 23 is a schematic diagram of a small frame region and of a large frame region of a device for 
controlling an imaging lens position in the seventh embodiment; 

[0043] Fig. 24 is a diagram exemplifying combinations of an existing or non-existing change of 
arrangements of a small frame region and a large frame region in a device for controlling an imaging lens 
position in the eighth embodiment; 

[0044] Fig. 25 is a schematic diagram of an aspect ratio of a small frame region and a large frame region in 
a device for controlling an imaging lens position in the ninth embodiment; 

[0045] Fig. 26 is a schematic diagram of a device for controlling an imaging lens position in the tenth 
embodiment, in which a plurality of small frame regions is arranged in a large frame region; 
[0046] Fig. 27 is a schematic diagram exemplifying shapes of large frame regions arranged in an imaging 
region in a device for controlling an imaging lens position in the eleventh embodiment; 

[0047] Fig. 28 is a functional block diagram exemplifying a device for controlling an imaging lens position 
in the twelfth embodiment comprising a middle frame region; 
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[0048] Fig. 29 is a schematic diagram of a middle frame region of a device for controlling an imaging lens 
position in the thirteenth embodiment; and 

[0049] Fig. 30 is a schematic diagram of a plurality of middle frame regions of a device for controlling an 
imaging lens position in the fourteenth embodiment. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 
[0050] Embodiments of the present invention will be described hereinafter with reference to the drawings. 
Note that the present invention is not to be limited to the above embodiments and may be embodied in various 
forms without departing from the scope thereof. 

[0051] In the first to third embodiments, the first device for controlling an imaging lens position will be 
described. 

[0052] In the fourth to thirteenth embodiments, the second device for controlling an imaging lens position 
will be described. 

[0053] First of all, hereinafter, the first device for controlling an imaging lens position will be described 
with reference to examples. 

(First embodiment) 

[0054] Fig. 1 is a diagram of (a) an image, in which a desired subject is focused by the device for 
controlling an imaging lens position of the first embodiment, and (b) an image, in which an undesired subject is 
focused by the conventional autofocus system. As shown in this Fig. 1 , according to the device for controlling 
an imaging lens position of the first embodiment, it becomes possible to photograph a picture as the picture (a), 
in which a desired subject is accurately focused, not the picture (b), in which an irrelevant subject 'house' 
behind the desired subject is focused. 

[0055] Fig. 2 is a functional block diagram of a device for controlling an imaging lens position of the first 
embodiment. As shown in this Fig. 2, the device for controlling an imaging lens position of the first embodiment 
(0200) performs a control of focusing based on a distribution of high-frequency components of image signals in 
a frame, which is acquired according to a focus lens position, and comprises, an acquirer for information 
relating to a focus lens position of a peak focus (0201), a first storage (0202), an acquirer for selection 
information (0203), and a determinator for an imaging lens position (0204). 

[0056] The 'image signal' corresponds to a signal indicating color or luminance etc. generated by a device 
of a camera such as a CCD, a CMOS imager, or a color filter converting intensity of light etc. to an electronic 
signal. Examples of the image signal include: a YUV signal indicating a color using a luminance signal (Y), a 
difference between the luminance signal and a component of red (U), and a difference between the luminance 
signal and a component of blue (V); a RGB signal expressing color by a combination of three primary colors, 
red (R), green (G), and blue (B); and a CMYG signal indicating Cyan, Magenta, Yellow, and Green, which are 
complementary colors. This acquisition is performed by the acquirer for image signal, wherein, for example, an 
image signal such as a luminance signal (Y), to which intensity of light in respective picture elements of a 
subject acquired by a photodiode is converted, is acquired by utilizing the device such as CCD and CMOS 
imager etc. as described above. In addition, 'high-frequency components' of the image signal corresponds to a 
component having a value above a predetermined value, when the image signal is expressed by frequency, and 
is acquired, for example, by filtering an image signal by a band-pass filter. 
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[0057] Note that, the reason why the high-frequency components are acquired by the first embodiment is 
as follows. In the case of in-focus, since the details of a subject are sharply expressed, the contrast thereof 
becomes strong, and in order to approximate this, a wave pattern having a short wave length, therefore, high- 
frequency components is required. Meanwhile, in the case of out-of-focus, since an entire image becomes 
blurry, a wave pattern thereof has a long wave length, therefore, an image includes a low- frequency component. 
Hence, by filtering by a band-pass filter and extracting only the high-frequency components, and by acquiring 
the above-mentioned curve using this high-frequency component, a curve having a definite peak is acquired. 
Hence, by using high-frequency components of an image signal it becomes possible to acquire a curve for easy 
focusing. 

[0058] Moreover, for the above reason, it becomes possible to indicate a level of contrast in an imaging 
region by an integration value of high-frequency components in a frame. Hence, the integration value of high- 
frequency components of the image signal is an example of information indicating contrast in a frame described 
hereinafter. 

[0059] In addition, the 'focus lens' corresponds to a lens in a camera moving for focusing on a subject. 
Examples of the focus lens position include pulse number or revolution of a motor, and information indicated by 
a numerical value such as the actual moving distance of a lens. Moreover, 'focus lens position' corresponds to a 
position of the focus lens in a photographing system of a photographic device. The 'frame' corresponds to a 
region in which an image signal is acquired for imaging, and synonymous with the 'imaging region' of the 
second device for controlling an imaging lens position. 

[0060] The 'acquirer for information relating to focus lens position of a peak focus' has a function of 
acquiring information relating to the focus lens position of a peak focus. The 'information relating to focus lens 
position of a peak focus' corresponds to information indicating the focus lens position in which the integration 
value of said high-frequency components in a predetermined area of said frame (of course, this predetermined 
area may be the same as the frame) assumes a peak. 

[0061] Fig. 3 is a diagram exemplifying a flow of acquiring information relating to a focus lens position of 
a peak focus. This Fig. 3 shows a method for Fourier-transforming and processing a luminance signal of a 
picture element as a frequency component. As shown in this Fig. 3, a luminance signal as an image signal is 
acquired from light of an image, which passed through a focus lens, by an image sensor such as a CCD. Next, 
the luminance signal is extracted from the image acquired by CCD in the extraction circuit for frequency 
(indicated as (1) in Fig. 3. hereinafter the same is applied.) Subsequently, the frequency component of the 
luminance signal is Fourier-transformed by the Fourier-transformation circuit (2). The Fourier- trans formed 
luminance signal is filtered by the band-pass filter (3). The high-frequency components of the frequency 
component is extracted (4). The integration value of the range (shaded portion), which has been extracted by the 
computation circuit for integration value of a range, is acquired (5). The integration value correlated with a lens 
position is plotted (6). 

[0062] As described above, the curve having a definite peak from the integration value of the high- 
frequency components of the image signal, so that it becomes possible to determine a focus lens position, which 
is suitable for imaging (in-focus), from these plotted integration values. 

[0063] In addition, here, the integration value assumes peaks at two points, the focus lens position a, in 
which a person in foreground is focused on, and the focus lens position ft in which a house in the background is 
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focused. According to a determination of an imaging lens position of the prior art, a focus lens position, in 
which this integration value assumes a peak, is determined as an imaging lens position, so that it is possible that 
the focus lens position, in which the house in the background is focused, is determined as the imaging focus lens 
position. Meanwhile, according to the present invention, the acquirer for information relating to focus lens 
position of a peak focus acquires the information relating to a focus lens position of a peak focus (correlated 
with information relating to a distribution of high-frequency components, which will be described hereinafter, 
and is stored), which relate to both of the peak points, thereby enabling automatic or optional selection. 
[0064] The first storage (0202) has a function of storing information relating to a distribution of high- 
frequency components, which indicates a distribution of said high-frequency components at a focus lens 
position indicated by the information relating to a lens position of a peak focus, in which the information 
relating to a distribution of high-frequency components is correlated with the information relating to a lens 
position of a peak focus, which is acquired by the acquirer for information relating to a lens position of a peak 
focus (0201). The 'information relating to a distribution of high-frequency components' corresponds to 
information indicating a distribution of high-frequency components, for example, to information indicating a 
position of a picture element in an image frame (e.g. identification number uniquely assigned to a picture 
element, or horizontal and vertical pixel number indicating the position of the picture element etc.), which is 
correlated with a value of strength of high-frequency components of an image signal. 

[0065] Thus, information relating to a focus lens position of a peak focus and information relating to a 
distribution of high-frequency components are correlated and stored, so that it becomes possible to determine a 
state of distribution of high-frequency components at respective focus lens positions of a peak focus, therefore, a 
state of distribution of contrast in a frame. 

[0066] The 'acquirer for selection information' (0203) has a function of acquiring selection information 
based on the information relating to a distribution of high-frequency components stored by the first storage 
(0202). The 'selection information' corresponds to information generated automatically or selected optionally in 
order to determine an imaging lens position suitable for imaging. Examples of the selection information include 
information indicating which information relating to a distribution of high-frequency components stored by the 
first storage is selected, or information having the same meaning as information indicating selected focus lens 
positions or information for identifying them. Note that, as described hereinafter, acquisition of the selection 
information includes generation thereof. 

[0067] Hereinafter, an example of an acquisition of selection information by this acquirer for selection 
information will be described. First of all, information relating to a focus lens position of a peak focus in two 
peaks is acquired by said acquirer for information relating to a focus lens position of a peak focus. Moreover, 
information relating to a distribution of high-frequency components in the two peaks is correlated with 
respective focus lens positions of peak focus and is stored by the first storage. After that, selection processing is 
performed based on the information relating to a distribution of high-frequency components stored in the first 
storage. The selection may be automatically performed by a device. Further, this selection by a device may be 
determined by a determination system comprised of the device for controlling an imaging lens position itself, or 
may be determined based on some information for selection (e.g. distance information from a distance 
measuring device or weather information from a server on the internet) from another computer or a camera 
connected via internet or cable etc. Note that, the other examples of this acquisition of the selection information 
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by the acquirer for selection information including an acquisition by generation will be described in the second 
embodiment. 

[0068] The 'deteiminator for an imaging lens position' (0204) has a function of determining an imaging 
lens position, a focus lens position for imaging, based on the information relating to a focus lens position of a 
peak focus correlated with the information relating to a distribution of high-frequency components and stored in 
the first storage, wherein the selection information acquired by the acquirer for selection information (0203) 
indicates that the information relating to a distribution of high-frequency components has been selected. Thus, 
the selection information is acquired based on the information relating to a distribution of high-frequency 
components, and the imaging lens position is determined based on the selection information, so that it becomes 
possible to determine a focus lens position so that a portion, in which a desired subject exists, is focused Note 
that, the 'imaging lens position' corresponds to a suitable focus lens position for imaging, and means the same 
as the 'device for controlling an imaging focus lens position' of the second device for controlling an imaging 
lens position. 

[0069] Note that, in the above description, a luminance signal is used as an image signal. Because a 
luminance signal is considered as a signal in which a peak of said integration value appears prominently. Of 
course, the above mentioned color signal expressed by RGB or a CMYG signal may be used as an image signal 
other than the luminance signal. For example, a color signal RGB may be converted to a luminance signal Y by 
a conversion equation such as 'Y=0.299R+0.587G+0.1 14B+16'. Hence, a method for acquiring contrast 
information by computing a value of a luminance signal from the RGB signal by using the above conversion 
equation may be cited. 

[0070] In addition, Fig. 4 is a diagram explaining a CMYG signal. As shown in this Fig. 4, Cyan is Blue- 
Green, Magenta is Red-Blue, and Yellow is Green-red. Reducing respective color from a combination of four 
colors, this CMY and Green, so that RGB is acquired. For example, Red is acquired by the formulas: 
Red= Yellow-Green, and Red=Magenta-Blue. Since a complementary CCD for acquiring this CMYG signal and 
imaging is sensitive to light, there are some cases of using it for a digital camera, in which sensitivity is 
important. Also in the present invention, it is assumed that this CMYG signal is acquired as an image signal. 
[0071] Fig. 5 is a flow chart exemplifying a processing flow of a device for controlling an imaging lens 
position of the first embodiment. Note that, the processing flow described hereinafter may be embodied as a 
method, a program for causing a computer to execute, or a readable recording medium on which the program is 
recorded. As shown in this Fig. 5, first of all, information relating to a focus lens position of a peak focus is 
acquired (step S0501). Next, the information relating to a focus lens position of a peak focus acquired by said 
step S0501 and the information relating to a distribution of high-frequency components in the focus lens 
position of peak focus are correlated and stored (step S0502). Subsequently, the selection information is 
acquired based on the information relating to a distribution of high-frequency components stored by said step 
S0502 (step S0503). Finally, the imaging lens position is determined according to the selection information 
acquired by said step S0503 (step S0504). 

[0072) Note that, in the first embodiment, although the information relating to a distribution of high- 
frequency components in the focus lens position of peak focus is stored by the first storage, information relating 
to a distribution of high-frequency components in a focus lens position other than the focus lens position of peak 
focus may be correlated with respective information relating to a focus lens position, and may be stored. 
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Although this requires larger memory, it becomes possible to increase candidates of focus lens positions 
determined as imaging lens position. Hence, it becomes possible to determine a focus lens position according to 
various situations such as a case of a blurry (out-of-focus) picture or a picture in which only a subject in the 
background and in the corner are focused 

[0073] As described above, according to the first embodiment, focusing on a desired subject and focusing 
according to various situations becomes possible. 

(Second embodiment) 

[0074] The second embodiment characterized in generation of selection information by the acquirer for 
selection information of the device for controlling an imaging lens position of the first embodiment will be 
described. 

[0075] Here, in order to generate selection information, the 'acquirer for selection information' comprises 
the 'means for computing high-frequency component index' and the 'means for generating selection information 
dependent on high-frequency component index'. Moreover, the 'means for computing high-frequency 
component index' having a function of computing high-frequency component index. 

[0076] The 'high-frequency component index' indicates a distribution of high-frequency components in 
the relationship with a predetermined position in a frame. For example, a value given by multiplying a value 
relating to a distance from a predetermined position (e.g. a value of distance" 1 ) by a value relating to strength of 
the high-frequency components in that position (e.g. value indicating size of high-frequency components) is 
cited. Therefore, for example, if a distance from a central point of an image, which is a predetermined position, 
and strength of high-frequency components in that distance are given, it is possible to determine a state that 
there are more high-frequency components in the central portion or a state that there are more high-frequency 
components in the portion far from the center of the image etc. Further, by the 'means for generating selection 
information dependent on high-frequency component index', the selection information is generated based on the 
high-frequency component index. Hereinafter, examples of generation of this selection information will be 
described. 

(First example of generating selection information) 
[0077] In the first example of generation, said means for computing high-frequency component index 
comprises a scanner. This 'scanner' starts scanning strength of high-frequency components from a 
predetermined position in a frame as a starting position for scanning. As shown in Fig. 6, if the 'central point of 
a frame' is given as a predetermined starting position of scanning, for example, the scanner concentrically 
acquires the information relating to a distribution of high-frequency components from the central point. This 
makes it possible to compute the high-frequency component index from the central point, so that it becomes 
possible to know the state of distribution of high-frequency components from the central point. Therefore, when 
a desired subject exists near the center, it is determined that, for example, the value of the high-frequency 
component index becomes large, and the focus lens position of peak focus having the large value is a focus lens 
position to be selected. Hence, by the above means, it becomes possible to accurately focus on the subject. 
[0078] Of course, in the case where the same central point is given as a starting position of scanning, 
scanning may be performed by repeating the following manner. First, scanning is performed at predetermined 
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distances linearly in a certain direction from the central point, and next, scanning is performed linearly in the 
other direction. 

[0079] Alternatively, as similarly shown in Fig.6, a scanner may perform scanning from the upper left 
comer as a predetermined position. Since in a CCD used for digital cameras, in many cases, image sensors 
(picture elements) on respective structural lines detect (output) acquired image signals in a bucket-brigade 
manner, in such a case, the above scanning method is useful. 

[0080] In addition, this device for controlling an imaging lens position may comprise 'a setting unit for a 
predetermined position', which sets the predetermined position, therefore, the position in which the scanner 
starts scanning (starting position of scanning). By this setting unit for a predetermined position, for example, it 
becomes possible for a photographer etc. to optionally specify the starting position of scanning, so that the 
device for controlling an imaging lens position of the second embodiment can focus on a subject in the position 
of the frame according to the desire of the photographer. Note that, examples of this setting unit for a 
predetermined position include a method allowing a photographer to select a mode from a plurality of modes 
provided in advance such as 'center focus mode' or 'left-periphery focus mode', and a method that a 
photographer specifies and sets by operating a pointer on a display screen. Alternatively, setting may be 
performed automatically by a microprocessor according to stored data, to setting condition by empirical rule, or 
to setting condition changed by weather etc. 

[0081] In the first example of generation, in order to know a state of distribution of high-frequency 
components, the computer for high-frequency component index computes information relating to an increase of 
integration. The 'information relating to an increase of integration' corresponds to information indicating an 
increase of integration value of an image signal along a scanning path of a scanner. Example thereof includes a 
slope of an integration value of high-frequency components of an image signal. The 'means for generating 
selection information dependent on high-frequency component index' generates selection information for 
selecting information relating to a distribution of high-frequency components having the largest increase based 
on the information relating to an increase of integration. 

[0082] Fig. 7 is a diagram of information relating to an increase of integration. As shown in this Fig. 7, in 
the focus lens position x, the slope of the graph (amount of change of the integration value) is large, therefore, as 
the scanning position moves away from the central point as a predetermined position, and the integration value 
of high-frequency components increases. Meanwhile, in the focus lens position y, the slope of the graph (in 
comparison with x) is small, therefore, as the scanning position goes away from the central point as a 
predetermined position, the integration value of high-frequency components increases slightly. Further, this 
method is operated in the other focus lens position, and the selection information indicating the largest increase 
is generated. Here, by acquiring the amount of change of the integration value (slope) within a certain range of 
the scanning path, it becomes possible to compute, for example, a set value (an integration value) of strength of 
high-frequency components around a predetermined range such as the portion around the center. By comparing 
the set value with respect to each focus lens positions, it becomes possible to generate the selection information 
for determining a focus lens position having strong contrast around the predetermined position (in this case, 
around the center). 
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(Second example of generating selection information) 
[0083] Also in this second example of generating selection information, the above-mentioned 'scanner' is 
used. Concretely, it is characterized in that information relating to an amount of scanning is generated as a high- 
frequency component index, and the 'means for generating selection information dependent on high-frequency 
component index' generates selection information for selecting information relating to a distribution of high- 
frequency components having the smallest value of information relating to the amount of scanning. The 
'information relating to an amount of scanning' corresponds to information indicating an amount of scanning by 
a scanner until the maximal value of high-frequency components of an image signal appears. An example 
thereof includes a value of the number of picture elements scanned until the maximal value of high-frequency 
components of an image signal appears. 

[0084] Fig. 8 is a diagram expressing information relating to an amount of scanning in an image in a focus 
lens position, in which a person, a desired subject, is in-focus. As shown in this Fig. 8, for example, when 
concentric scanning is performed from a central point as a predetermined position, a relationship between an 
amount of scanning and high-frequency component is expressed as shown in the graph. Meanwhile, Fig. 9 is a 
diagram expressing information relating to an amount of scanning in an image in a focus lens position, in which 
a house, an undesired subject, is in-focus. As shown in this Fig. 9, for example, when concentric scanning is 
similarly performed from a central point as a predetermined position, a relationship between an amount of 
scanning and high-frequency component is expressed as shown in the graph. Thus, the high-frequency 
components strongly appear in the subject portion (in the image portion) having strong contrast, therefore, 
which is in-focus and has strong edge components, if scanning is started from the central point, the maximum 
value of the high-frequency component appears in a frame, in which a subject near the center is focused, at an 
early point, therefore, at the point where the amount of scanning is small. Hence, also according to the second 
example of generation, it becomes possible to generate the selection information for determining a focus lens 
position, in which a subject near a predetermined position is focused. 

[0085] Of course, if the house is a desired subject, the predetermined position as a starting position for 
scanning may be set in the upper-left periphery. Note that, the maximum value is acquired by presetting a 
suitable value derived from empirical rule, or acquiring it based on a result of scanning an entire frame. 

(Third example of generating selection information) 
[0086] In the third example of generating selection information, high-frequency component index is 
barycentric deviation information. The 'means for generating selection information dependent on high- 
frequency component index' is characterized in generating selection information for selecting information 
relating to a distribution of high-frequency components having the smallest value of the barycentric deviation 
information. The 'barycentric deviation information' corresponds to information indicating a distance between a 
barycentric position of high-frequency components and a predetermined position. An example of computation 
of this barycentric deviation information includes a method that the value Pi, which indicates a direction of 
respective points (picture elements) and the value Mi, which indicates a strength thereof, are given, and an 
integration value of (MixPi) is divided by an integration value of Mi. 

[0087] Fig. 10 is a diagram expressing the distance between a barycentric position of high-frequency 
components and a predetermined position. As shown in Fig. 10, in cases where a subject having strong high- 
frequency components exists around the center, a barycentric position of the image is the point bl of Fig. 10(1). 
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Meanwhile, in cases where a subject having strong high-frequency components exists in a peripheral portion, a 
barycentric position of the image is the point b2 of Fig. 10(2). Hence, giving the central point V as a 
predetermined position, barycentric deviation information indicating the distance between a and b of Fig. 10(1) 
indicates a smaller value than that of Fig. 10(2). Hence, also according to the third example of generating 
selection information, it becomes possible to generate the selection information for determining a focus lens 
position, in which a subject near a predetermined position is focused. 

(Other examples of generating selection information) 
[0088] In the examples described hereinafter, by presenting an image of respective focus lens positions to a 
photographer as an operator etc., causes the operator to select a desired focus lens position, so that the selection 
information is acquired. Concretely, the acquirer for selection information comprises 'means for displaying an 
image of a distribution of high-frequency components', which displays information relating to a distribution of 
high-frequency components as an image stored in a first storage; and 'means for inputting a selection', which 
acquires selection information from an operator based on the image of a distribution of high-frequency 
components displayed by said means for displaying an image of a distribution of high-frequency components. 
[0089] Fig. 1 1 is a diagram exemplifying a display of an image of information relating to a distribution of 
high-frequency components stored in a first storage. As shown in Fig. 1 1, a binary image, which is acquired by 
reverse operation on size of high-frequency components corresponding to respective positions in a 
predetermined area in a frame, which is indicated by information relating to a distribution of high-frequency 
components in various focus lens positions. The photographer watches this image and if a person is a desired 
subject, (a) is inputted, or if a house is a desired subject, (b) is inputted to the means for inputting a selection. 
Thus, the photographer can visually determine a state of focus in a focus lens position, and can select a desired 
focus lens position. 

[0090] Of course, a displayed image may be an image with equal color expression to an actual image to be 
photographed, not a binary image. This case can be implemented by storing the information relating to a 
distribution of high-frequency components including color information in respective positions. Hence, according 
to the third example of generating selection information, it becomes easy to photograph a picture, which is out- 
of-focus, thereby providing a new function which has not been provided by a conventional autofocus camera. 
[0091] As described above, according to the second embodiment, it becomes possible to generate and 
acquire select information by various means, so that it facilitates photographing according to various needs and 
situations. 

(Third embodiment) 

[0092] The third embodiment is characterized in that the device for controlling an imaging lens position of 
the first embodiment further has a function of storing information indicating a distribution of high-frequency 
components in relation to a predetermined position in a frame, therefore, high-frequency component index as 
one-dimensional information, in place of the information relating to a distribution of high-frequency 
components as two-dimensional information, so that it becomes possible to reduce memory size of storage. In 
the first embodiment, it is required to store a plurality of focus lens positions of peak focus, or the information 
indicating a distribution of high-frequency components in respective predetermined focus lens positions for 
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comparison. Therefore, the size of memory increases cumulatively, however, reduction of the size of memory 
for storage enables reduction in size, weight, and cost. 

[0093] Fig. 12 is a functional block diagram of a device for controlling an imaging lens position of the 
third embodiment. As shown in Fig. 12, the device for controlling an imaging lens position of the first 
embodiment (1200) comprises, 'acquirer for information relating to a focus lens position of a peak focus' 
(1201), 'computer for high-frequency component index' (1202), 'second storage' (1203), 'acquirer for selection 
information' (0204), and 'determinator for an imaging lens position' (0205). Note that, the 'acquirer for 
information relating to a focus lens position of a peak focus' (1201), the 'acquirer for selection information' 
(0204), and the 'determinator for an imaging lens position' (0205) are already described in the first embodiment, 
so the descriptions thereof will be omitted. 

[0094] In addition, the 'computer for high-frequency component index' (1202) is the same as described in 
the second embodiment, and the 'second storage' (1203) has a function of storing a high-frequency component 
index, which is computed by the computer for a high-frequency component index at a focus lens position 
indicated by the information relating to a lens position of a peak focus, in which the high-frequency component 
index is correlated with the information relating to a lens position of a peak focus, which is acquired by the 
acquirer for information relating to a lens position of a peak focus, in place of the information relating to a 
distribution of high-frequency components described in the first embodiment. Fig. 13 is a graph expressing a 
relationship between high-frequency component index and a focus lens position of a peak focus, which are 
stored in a second storage. Thus, when a subject is in-focus, the high-frequency component index assumes a 
peak, and the high-frequency component index assuming a peak is acquired, for example, as selection 
information by the acquirer for selection information. 

[0095] Fig. 14 is a flow chart of processing in a device for controlling an imaging lens position of the third 
embodiment. As shown in Fig. 14, first of all, the information relating to a focus lens position of a peak focus is 
acquired (step S1401). Moreover, the high-frequency component index is computed (step S1402). Next, the 
information relating to a focus lens position of a peak focus, which is acquired by said step SI 401, and the high- 
frequency component index, which is computed by said step S1402, in the focus lens position, which is 
indicated by the information relating to a focus lens position of a peak focus, are correlated and stored (step 
SI 403). Subsequently, the selection information is acquired based on the high-frequency component index 
stored by said step SI 403 (step S1404). Finally, the imaging lens position is determined according to the 
selection information acquired by said step SI 404 (step SI 405). 

|0096] As described above, according to the device for controlling an imaging lens position of the third 
embodiment, the high-frequency component index as one-dimension information is stored, so that it becomes 
possible to reduce the size of memory for storage, thereby, for example, reducing size, weight, and cost. 
[0097] The first device for controlling an imaging lens position has been described hereinabove. 
[0098] Subsequently, the second device for controlling an imaging lens position will be described referring 
to examples hereinafter. 

(Fourth embodiment) 

[0099] Figs. 15 and 16 are schematic diagrams of the device for controlling an imaging lens position of the 
fourth embodiment. The fourth embodiment relates to an autofocus technology for the focusing of a video 
camera etc. As shown in Fig. 15, a situation in which a person, a house, or a mountain is photographed is 
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assumed. In Fig. 16, a curve indicating a relationship between the sum of the derivative values of a luminance 
value of an image and a focus lens position is expressed. In the large frame region, as shown in the image (b), 
three subjects, a person, a house, and a mountain, are focused on, so that a curve (a) expressing the sum of 
derivative values of luminance values has three peaks. Meanwhile, in the small frame region, as shown in the 
image (a), only one subject, a person, is focused, so that a curve (b) expressing the sum of derivative values of 
luminance values has only one peak. Note that, here, the derivative value of luminance value may be a 
differential of luminance value. Thus, according to the fourth embodiment, a desired subject is captured and 
focused on in the small frame, and the large frame is used subsidiarily. 

[0100] Fig. 17 is a functional block diagram of a device for controlling an imaging lens position of the 
fourth embodiment. 

[0101] The fourth embodiment is a device for controlling an imaging lens position comprising, 'acquirer 
for an image signal' (1702), 'acquirer for contrast information' (1703), 'acquirer for information relating to a 
focus lens position of a peak focus' (1704) and 'determinator for an imaging focus lens position' (1705). 
[0102| The 'large frame region' is a portion of an imaging region, and the 'small frame region' is a portion 
of the large frame region. Moreover, shapes of the large and the small frame regions are not limited to a 
rectangle, square, or circle etc. 

[0103] The acquirer for an image signal has a function of acquiring an image signal from a large frame 
region in a imaging region and from a small frame region, which is a portion of the large frame region, in which 
both the large frame region and the small frame region are correlated with a focus lens position. The 'focus lens' 
corresponds to a lens for focusing, which is similar to the focus lens of the first device for controlling an 
imaging lens position. The 'focus lens position' similarly corresponds to a focus lens position in a mechanism of 
an imaging device such as a video camera or a digital camera. In addition, when an image signal is acquired 
from a large frame region or a small frame region, the image signal is correlated with a focus lens position. 
[0104] The 'acquirer for contrast information' has a function of acquiring contrast information indicating 
contrast from said image signal, which is correlated with said focus lens position. The 'contrast' corresponds to 
information indicating contrast. Examples of the contrast information include 'information, which consists of 
image signal acquired by a CCD', 'information, which consists of a result of Fourier-transformation of the 
image signal', 'information which is acquired by filtering the information, which consists of a result of Fourier- 
transformation of the image signal, through a band-pass filter', and 'result of integration based on predetermined 
information acquired by filtering through a band-pass filter'. 

[0105] Here, referring to Figs. 18 and 19, the acquisition flow from the acquisition of an image signal to 
the acquisition of contrast information is indicated, and the acquisition of the contrast information will be 
described with reference to various examples. 'Acquiring contrast information' corresponds to information 
indicating contrast. As described in the first embodiment, the acquisition process thereof is performed as 
follows. For example, the image signal acquired by said acquirer for image signal ((1) of Fig. 18) is Fourier- 
transformed ((2) of Fig. 1 8), after that, only the high-frequency components are extracted by filtering through a 
band-pass filter ((3) of Fig. 18). Then, by plotting ((5) of Fig. 19) the integration value of the high-frequency 
components ((4) of Fig. 18), which corresponds to the focus lens positions given on the horizontal axis, it 
becomes possible to acquire the contrast information. 
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[0106] Note that, an image signal before Fourier-transformation may be 'processed image signal', which is 
generated from the differential between values indicated by image signals of adjacent picture elements. The 
reason for this is that, generally, extraction of an edge component of a subject according to said 'processed 
image signal' is easier than that according to 'non-processed image signal'. The edge of the subject corresponds 
to the outline thereof. In the outline, the luminance values of most image signals drastically change. Therefore, 
the differential of the luminance value becomes large. Hence, in cases where the differential between values 
indicated by image signals of adjacent picture elements is used as an image signal, when the derivative value 
assumes the maximum value in the outline portion, it is determined to be in-focus. Accurately, the position of 
the outline and of the subject are not the same, it can be determined to be equal. Therefore, if it is determined to 
be in-focus in the outline portion of the subject, it can be determined that the subject is in-focus. Hence, a signal 
before Fourier-transformation may be 'processed signal'. 

[0107] In addition, the other method for acquiring contrast information is that a differential between 
luminance values of adjacent picture elements is acquired, and the relationship between the focus lens position 
and the sum of differentials of the luminance values in respective regions in the small frame region and that in 
the large frame region are acquired, respectively. The peak point can be acquired from the curve acquired by 
such processing. Moreover, by determining a threshold value and by acquiring only a sum of the differentials of 
luminance values, which are larger than the threshold values, in the respective regions, it becomes possible to 
acquire a curve having a definite peak. Therefore, in the outline portion of the subject, the luminance value 
drastically changes, so that the differential of the luminance value becomes large. By using a threshold value 
suitably specified, only the differential of luminance value, which is larger than the threshold, is used, so that 
only the information relating to the differential of the luminance value of this outline portion is extracted. 
Generally, if a subject is in-focus in an outline thereof, the subject would be in-focus. Consequently, by 
acquiring information relating to the differential of the luminance value of this outline portion, contrast 
information can be acquired. 

[0108] The 'acquirer of information relating to a focus lens position of a peak focus' has a function of 
acquiring information relating to a focus lens position of a peak focus similarly to the acquirer for information 
relating to a focus lens position of a peak focus of the first device for controlling an imaging lens position. The 
'focus lens position of a peak focus' corresponds to information indicating a focus lens position having a peak 
indicated by said contrast information. For example, as shown in Fig. 19, information indicating a focus lens 
position corresponding to the peak 1, the peak 2, or the peak 3 is called information relating to a focus lens 
position of a peak focus. 

[0109] The 'determinator for an imaging focus lens position' determines a suitable focus lens position for 
imaging. The imaging focus lens position corresponds to suitable focus lens position for imaging. Therefore, 
said determinator for an imaging focus lens position has a function of determining an imaging focus lens 
position if information relating to a focus lens position of a peak focus is acquired from said small frame region, 
based on that information relating to a focus lens position of a peak focus, and if information relating to a focus 
lens position of a peak focus is not acquired from said small frame region, based on information relating to a 
focus lens position of a peak focus of said large frame region. In the determinator for an imaging focus lens 
position of the fourth embodiment, information relating to a focus lens position of a peak focus in the small 
frame region is given prior to information relating to a focus lens position of a peak focus in the large frame 
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region. In the fourth embodiment, in cases where information relating to a focus lens position of a peak focus in 
the small frame region is one, a focus lens position of a peak focus acquired based on the information relating to 
a focus lens position of a peak focus may be determined to be an imaging focus lens position. Moreover, in 
cases where there is multiple information relating to a focus lens position of a peak focus in the small frame 
region, a focus lens position of a peak focus, acquired based on the information relating to a focus lens position 
of a peak focus which indicates the focus lens position of a peak focus in the nearest foreground, may be 
determined to be an imaging focus lens position. Furthermore, in cases where information relating to a focus 
lens position of a peak focus in the small frame region is not acquired, therefore, in cases where a curve, which 
is acquired by correlating the value of said contrast information with the focus lens position, does not have a 
definite peak, a focus lens position of a peak focus in the large frame region is given a priority for determining 
an imaging focus lens position. In cases where there is multiple information relating to a focus lens position of a 
peak focus in the large frame region, for example, a focus lens position of a peak focus corresponding to a state 
that a subject existing in the nearest foreground is in-focus may be determined to be an imaging focus lens 
position. 

[0110] The fourth embodiment having an effect on accurate focusing on a subject. 

(Fifth embodiment) 

[0111] The fifth embodiment is mainly based on the fourth embodiment and is characterized in that the 

image signal of the fourth embodiment is a luminance signal. 

[0112] Fig. 20 is a functional block diagram of the fifth embodiment. 

[0113] The fifth embodiment is a device for controlling an imaging lens position comprising, 'acquirer for 
an image signal' (2002), 'acquirer for contrast information' (2003), 'acquirer for information relating to a focus 
lens position of a peak focus' (2004) and 'determinator for an imaging focus lens position' (2005), characterized 
in that the image signal is a luminance signal. 

[0114] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. In addition, the 'image signal' of the fifth embodiment is a luminance signal as 
described above. The luminance signal is a component of said image signal. Note that, the luminance signal 
includes not only a normal luminance signal but also 'processed luminance signal', which is the derivative value 
of luminance signal in an adjacent picture element. 

[0115] The fifth embodiment having an effect on an increase of variation for acquiring a focus lens 
position of a peak focus. 

(Sixth embodiment) 

[0116] The sixth embodiment is mainly based on the fourth embodiment and is characterized in that the 
image signal of the fourth embodiment is a signal acquired from one or a combination of RGB signals, or a 
signal acquired from one or a combination of CMYG signals. 

[0117] Figs. 21 and 22 are functional block diagrams of the sixth embodiment. 

[0118] The sixth embodiment is 'device for controlling an imaging lens position' (2101) comprising, 
'acquirer for an image signal' (2102), 'acquirer for contrast information' (2103), 'acquirer for information 
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relating to a focus lens position of a peak focus' (2104) and 'deterrninator for an imaging focus lens position' 
(2105), and characterized in that the image signal is a signal acquired from one or a combination of RGB signals 
((A) of Fig. 21), or a signal acquired from one or a combination of CMYG signals ((A) of Fig. 22). 
[0119] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the deterrninator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. 

[0120] As described above, the 'RGB signals' correspond to respective signals of three primary colors, red, 
green and blue, which are three elements of an image signal. 'One or a combination of RGB signals' 
corresponds to a single signal such as red, green, or blue, to a combination of two signals such as red-green, red- 
blue, or blue-green, or to a combination of three signals of primary colors such as red-green-blue. In the case of 
said combination, a value indicated by respective signals is weighted and added. 

[0121] As described above, the 'CMYG signals' corresponds to respective signals of four colors such as 
cyan, magenta, yellow, and green. 'One or a combination of CMYG signals' corresponds to a single signal such 
as cyan, magenta, yellow, or green, to a combination of two signals such as cyan-magenta, cyan-yellow, cyan- 
green, magenta-yellow, magenta-green, or yellow-green, or to a combination of three signals such as cyan- 
magenta-yellow, cyan-magenta-green, cyan-yellow-green, or magenta-yellow-green, or to a combination of four 
signals such as cyan-magenta-yellow-green. In the case of said combination, a value indicated by respective 
signals is weighted and added. 

[0122] The sixth embodiment having an effect on an increase of variation for acquiring a focus lens 
position of a peak focus. 

(Seventh embodiment) 

[0123] The seventh embodiment is mainly based on any one of the fourth to sixth embodiments and is 
characterized in that the small frame region described in the fourth embodiment is arranged in the central 
portion of said large frame region. 

[0124] Fig. 23 is a schematic diagram expressing the small frame region and the large frame region of the 
seventh embodiment. 

[0125] The seventh embodiment is a device for controlling an imaging lens position comprising the 
acquirer for an image signal, the acquirer for contrast information, the acquirer for information relating to a 
focus lens position of a peak focus, and the deterrninator for an imaging focus lens position, and is characterized 
in that said small frame region (2302) is arranged in the central portion of said large frame region (2301). 
[0126] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the deterrninator for an imaging focus lens 
position, functions thereof are basically the same as those of the first embodiment, so a detailed description 
thereof will be omitted. The 'small frame region' is arranged in the central portion of the large frame region. For 
example, the small frame region is rectangular, and the crossing point 2305 of the diagonal line 2303 is the 
center 2305 of the small frame region. Moreover, the large frame region 2301 is also rectangular, and similarly, 
the crossing point 2305 of the diagonal line 2304 is the center 2305 of the large frame region. In cases where the 
small frame region and the large frame region share the crossing point 2305, the small frame region is arranged 
in the center portion of the large frame region. Note that, in a precise sense, arranging it to the center portion is 
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difficult, so that arrangement to the vicinity of the central portion is included. Note that, the position of the large 
frame region itself is not defined. Hence, although the large frame region exists within the imaging region, it is 
not defined that the large frame region is arranged in the center of the imaging region, so that it is not 
necessarily the case that the large frame is arranged in the center of the imaging region. Hence, although the 
small frame region is arranged in the center portion of the large frame region, the small frame region is not 
always arranged in the central portion of the imaging region. 

[0127] The seventh embodiment having an effect on focusing on a subject even if the subject is out of the 
central portion of the imaging region. 

(Eighth embodiment) 

[0128] The eighth embodiment is mainly based on any one of the fourth to seventh embodiments and is 
characterized in further comprising a changer for arrangement, which changes an arrangement of said small 
frame region and/or large frame region. 

[0129] Fig. 24 is a diagram exemplifying combinations of existing or non-existing change of arrangements 
of a small frame region and a large frame region. 

[0130] The eighth embodiment is a device for controlling an imaging lens position comprising the acquirer 
for an image signal, the acquirer for contrast information, the acquirer for information relating to a focus lens 
position of a peak focus, and the determinator for an imaging focus lens position, and is characterized in further 
comprising a changer for arrangement, which changes an arrangement of said small frame region and/or large 
frame region. Concretely, the changer for arrangement has a function of changing information for correlating an 
image signal acquired from a CCD with a large or a small frame region. Hereinafter, concretely, a changer for 
shape of region of the sixth embodiment is also implemented by a similar function. Note that the changer for 
arrangement is implemented by a function of changing said information for correlation, and a similar function is 
implemented by a kind of switch element, which clips only one portion of an image signal acquired from a 
CCD. Moreover, some other means for concretizing are possible. 

[0131] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. 

[01321 The 'changer for arrangement' changes an arrangement of said small frame region and/or large 
frame region. There are four combinations, case 2401, where both of the small and the large frame regions are 
variable, case 2402, where the small frame region is fixed and the large frame region is variable, case 2403, 
where the small frame region is variable and the large frame region is fixed, and case 2404, where both of the 
small and the large frame regions are fixed. In addition, the case in which the small frame region is fixed and the 
large frame region is variable, includes the case where the small frame region is fixed within the imaging region, 
and the case where the relative position to the large frame region is fixed. Consequently, with the change of 
arrangement of the large frame region, the position of the small frame region changes. In addition, case 2406, 
where the small frame region is variable and the large frame region is fixed, includes the case where the relative 
position between the small and the large frame region is fixed, therefore, the case in which the position of the 
large frame region changes with the change of arrangement of the small frame region. 
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[0133] Although there is a case where the large frame region protrudes from the imaging region with the 
change of arrangement of the small frame region, in order to prevent this protruding, for example, in cases of 
ignoring the protruding portion, the protruding large frame region is set back within the imaging region, or a 
process for limiting movement thereof without protruding by setting the imaging region as a limit value is 
performed. 

[0134] The eighth embodiment having an effect on focusing by changing the position of the small or the 
large frame region, even if focusing is difficult. 

(Ninth embodiment) 

[0135] The ninth embodiment is mainly based on any one of the seventh or the eighth embodiments and is 
characterized in further comprising a changer for shape of region, which changes a size and/or an aspect ratio of 
said small frame region and/or large frame region. 

[0136] Fig. 25 is a schematic diagram of an aspect ratio of a small frame region and a large frame region 
[0137] The ninth embodiment is a device for controlling an imaging lens position comprising the acquirer 
for an image signal, the acquirer for contrast information, the acquirer for information relating to a focus lens 
position of a peak focus, and the determinator for an imaging focus lens position, and is characterized in further 
comprising a changer for shape of region, which changes a size and/or an aspect ratio 2506 of said small frame 
region 2502 and/or large frame region 2501. 

[0138] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. The 'changer for shape of region' changes a size and/or an aspect ratio of said small 
frame region and/or large frame region. There are two more parameters for both the small frame region and the 
large frame region, parameter of size and aspect ratio of a frame region, other than the parameter of arrangement 
of the eighth embodiment. The ninth embodiment includes the case where size and aspect ration have a 
correlation. For example, the case of determining an aspect ratio by determining an area is included. In addition, 
in cases where the small and the large frames are changeable, it is possible that the small frame protrudes from 
the large frame. The ninth embodiment includes the case of putting restrictions on the small frame so as not to 
protrude from the large frame. Of course, the ninth embodiment includes the case where no restriction is 
imposed and the small and the large frame region are determined freely. 

[0139] The ninth embodiment having an effect on detecting an aspect ratio or size of a small and/or a large 
frame region, in which focusing is possible, in cases where focusing is difficult even if the position is changed 
as described in the eighth embodiment. 

(Tenth embodiment) 

[0140] The tenth embodiment is mainly based on any one of the fourth to the sixth embodiments and is 
characterized in that a plurality of said small frame regions is arranged in one said large frame region. 
[0141] Fig. 26 is a schematic diagram of the tenth embodiment, in which a plurality of small frame regions 
is arranged in a large frame region 

[0142] The tenth embodiment is a device for controlling an imaging lens position comprising the acquirer 
for an image signal, the acquirer for contrast information, the acquirer for information relating to a focus lens 
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position of a peak focus, and the determinator for an imaging focus lens position, and is characterized in that 
said plurality of small frame regions 2602 to 2609 is arranged in said large frame region 2601 or 2610. 
[0143] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so the a detailed 
description thereof will be omitted. A plurality of * small frame regions' of the tenth embodiment is arranged in 
one said large frame region. In cases where a plurality of small frame regions is arranged, aspect ratio, size, and 
arrangement of respective small frames are free. The tenth embodiment includes the case where small frames of 
the same shape are regularly arranged. The tenth embodiment can be considered as different type of the ninth 
embodiment. 

[0144] According to the tenth embodiment, a small frame desired to be focused on is selected from a 
plurality of small frames, so that it becomes possible to determine a focus lens position for focusing on the 
selected small frame. Moreover, according to the tenth embodiment, it becomes possible to further select a 
plurality of small frames from a plurality of small frames arranged in a large frame region, to re-define them as 
one small frame, to compute a focus lens position in the re-defined small frame, and to determine an imaging 
lens position by a similar process of the fourth embodiment. 

(Eleventh embodiment) 

[0145] The eleventh embodiment is mainly based on the tenth embodiment and is characterized in that a 

plurality of said large frame regions of the tenth embodiment is arranged in the imaging region. 

[0146] Fig. 27 is a schematic diagram exemplifying shapes of large frame regions arranged in an imaging 

region. 

[0147] The eleventh embodiment is a device for controlling an imaging lens position comprising the 
acquirer for an image signal, the acquirer for contrast information, the acquirer for information relating to a 
focus lens position of a peak focus, and the determinator for an imaging focus lens position, and is characterized 
in that a plurality of said large frame regions is arranged in a imaging region. 

[0148] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. A plurality of 'large frame regions' of the eleventh embodiment is arranged in the 
imaging region. A plurality of large frame regions of is arranged, so that various large frames are prepared. The 
shape thereof may include various shapes. The large frame region 2701 having large aspect ratio, the large 
frame region 2702 having small aspect ratio, the large frame region 2703, of which the shape is oval, the large 
frame region 2704, of which the shape is a star, are included. Moreover, the large frame region 2705, of which 
the shape is circular with the central portion missing, is also included. Moreover, the large frame region divided 
into two regions is also included. Moreover, the large frame region 2706, in which two regions overlap, and the 
overlapped portion can be doubly integrated. Moreover, in the eleventh embodiment, the case where the small 
frame region is not a portion of the large frame region is also included. In this case, a case that a portion of the 
small frame region overlaps with the large frame region, and a case that entire portion of the small frame region 
is not included in the large frame region, are included. 
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[01491 The eleventh embodiment having an effect on free selection of the large frame region, and on 
further increasing variation of focusing, enables easy focusing. 

(Twelfth embodiment) 

[01501 The twelfth embodiment comprises a middle frame region, which includes said small frame region 
and is included in said large frame region, wherein said acquirer, an extractor for high-frequency image signal, 
and a generator for integration value perform processing of an image signal of said middle frame region 
similarly to signals of said small and of said large frame region, and said determinator for an imaging focus lens 
position determines an imaging lens position in the order of the small frame region, the middle frame region, 
and the large frame region according to priority. 

[0151] Fig. 28 is a functional block diagram of twelfth embodiment, and Fig. 29 is a schematic diagram of 
a middle frame region. 

[0152) The twelfth embodiment is a device for controlling an imaging lens position (2801) comprising, the 
'acquirer for an image signal' (2802), the 'acquirer for contrast information' (2803), the 'acquirer for 
information relating to a focus lens position of a peak focus' (2804), and the 'determinator for an imaging focus 
lens position' (2805), and is characterized in that a middle frame region 2902 is comprised, and said acquirer, an 
extractor for high-frequency image signal, and a generator for integration value perform processing of an image 
signal of said middle frame region 2902 similarly to image signals of said small frame region 2903 and of said 
large frame region 2901; and said determinator for an imaging focus lens position 2805 determines an imaging 
lens position in the order of the small frame region 1103, the middle frame region 1102, and the large frame 
region 1101, according to priority. 

[01 53) As to me acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and the determinator for an imaging focus lens 
position, functions thereof are basically the same as those of the fourth embodiment, so a detailed description 
thereof will be omitted. 

[0154J The 'middle frame region' includes said small frame region and is included in said large frame 
region. Also in this middle frame region, said acquirer, an extractor for high-frequency image signal, and a 
generator for integration value perform processing of an image signal of said middle frame region similarly to 
signals of said small frame region and of said large frame region. The determinator for an imaging focus lens 
position determines an imaging lens position in the order of the small frame region, the middle frame region, 
and the large frame region according to priority. The middle frame region can be defined as the restricted case 
of the eighth embodiment. By providing three stages, if a focus lens position is not acquired in the small frame 
region, a focus lens position is acquired in the middle frame region, so that more information can be acquired, 
thereby enabling accurate focusing. Moreover, as to size, arrangement, and shapes of this middle frame region, 
include various types as described in the eleventh embodiment. 

(0155) According to the twelfth embodiment, the middle frame region is newly defined and by using it 
subsidiarily in case of out-of-focus in the small frame region, easy focusing becomes possible. 

(Thirteenth embodiment) 

[0156] The thirteenth embodiment is mainly based on the twelfth embodiment and is characterized in that 
said middle frame region comprises a plurality of middle frame regions having a further inclusive relationship. 
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[0157] Fig. 30 is a schematic diagram of a plurality of middle frame regions 

[01581 The thirteenth embodiment is a device for controlling an imaging lens position comprising, the 
acquirer for an image signal, the acquirer for contrast information, the acquirer for information relating to a 
focus lens position of a peak focus, and the determinator for an imaging focus lens position, wherein said middle 
frame region includes a plurality of middle frame regions having a further inclusive relationship, and said 
acquirer, an extractor for high-frequency image signal, and a generator for integration value perform processing 
of an image signal of said middle frame region, similarly to image signals of said small frame region and of said 
large frame region; and said deterrninator for an imaging focus lens position determines an imaging lens 
position in the order of the small frame region, the middle frame region, and the large frame region, according to 
priority, and is further characterized in that said middle frame region 3002 includes, for example, a plurality of 
middle frame regions 3003, 3004, 3005, and 3006 having a further inclusive relationship. 

[0159] As to the acquirer for an image signal, the acquirer for contrast information, the acquirer for 
information relating to a focus lens position of a peak focus, and said acquirer, an extractor for high-frequency 
image signal, and a generator for integration value, performing processing of an image signal of said middle 
frame region similarly to image signals of said small frame region and of said large frame region, and the 
determinator for an imaging focus lens position, the function thereof is basically the same as those of the fourth, 
the fifth, and the tenth embodiments, so a detailed description thereof will be omitted. 

[0160] The 'middle frame region' of the thirteenth embodiment comprises a plurality of middle frame 
regions having a further inclusive relationship. A plurality of middle frame regions having a further inclusive 
relationship, so that, for example, there is a plurality of middle frame regions, which is a portion of the large 
frame region, moreover, the middle frame regions include middle frame regions, which are a portion thereof, 
furthermore, these middle frame regions include middle frame regions, which are a portion thereof. 
Consequently, a portion of n-th middle frame region includes a small frame region. 

[0161] Thus, providing a plurality of middle frame regions, structure of focusing characteristic in the 
background is acquired continuously, thereby removing noise. 

[0162] Hereinabove, the second device for controlling an imaging lens position has been described. 
[0163] The invention being thus described, it will be obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art are intended to be included within the scope of the 
following claims. 



